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Background: The purpose of this study was to examine the association of metabolic syndrome (MS) coronary heart disease 
(CHD) with socioeconomic status (SES). 

Methods: The participants were 2,170 (631 men and 1,539 women), aged over 40 years who had visited for health screening 
from April to December in 2009. We classified them into three SES levels according to their education and income levels. 
MS was defined using the criteria of modified National Cholesterol Education Program Adult Treatment Panel III and 
CHD risk was defined using Framingham risk score (FRS) > 10%. 

Results: High, middle, and low SES were 12.0%, 73.7%, and 14.3%, respectively. The prevalence of MS was 18.1%. For high, 
middle, and low SES, after adjusted covariates (age, drinking, smoking, and exercise), odds ratios for MS in men were 1.0, 
1.41 (confidence interval [CI], 0.83 to 2.38; P > 0.05), and 1.50 (CI, 0.69 to 3.27; P > 0.05), respectively and in women were 1.0, 
1.74 (CI, 1.05 to 3.18; P < 0.05), and 2.81 (CI, 1.46 to 2.43; P < 0.05), respectively. The prevalence of FRS > 10% was 33.5% 
(adjusted covariates were drinking, smoking, and exercise) and odds ratios for FRS > 10% in men were 1.0, 2.86 (CI, 1.35 
to 6.08; P < 0.001), and 3.12 (CI, 1.94 to 5.00; P < 0.001), respectively and in women were 1.0, 3.24 (CI, 1.71 to 6.12; P < 0.001), 
and 8.80 (CI, 4.50 to 17.23; P < 0.001), respectively. 

Conclusion: There was an inverse relationship between SES and FRS > 10% risk in men, and an inverse relationship 
between SES and both risk of MS and FRS > 10% in women. 
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INTRODUCTION 



It has been widely reported that lower socioeconomic status 
(SES) was associated with higher risk of cardiovascular disease 
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(CVD). 12) The indicators of SES measurements 3 ' including 
level of education, income, and occupation, were known to be 
associated with health status including mortality, CVD, diabetes, 
and health behaviors. 4 ' 1 In Korea, the 'Establish a New Health Plan 
2010' project, published in 2005, aimed to achieve prolongation 
of healthy life span and health equity. The project also targeted 
reducing the gap in health status among different classes of SES. 5 ' 
The report conducted by the Korea Institute for Health and 
Social Affairs (KIHASA) found that there were differences in 
mortality and health behaviors according to SES, especially when 
the lowest 20% were compared with the highest 20%. 4> 

Some studies also showed that SES and health level were 
reciprocally related. Levels of SES could influence the level of 
health because they determine the accessibility and usability of 
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health resources. Vice versa, the level of health could influence the 
level of SES because they could affect educational achievement 
and choice of occupation unfavorably. 6 " 8 ' 

In this study we utilized education and income as indicators 
of SES, and metabolic syndrome (MS) and Framingham risk 
score (FRS) > 10%, which are commonly used to evaluate risk of 
CVD. MS is simple, easily applied, and more predictable for type 
II diabetes, whereas FRS > 10% is known more specifically for 

9) 

men. 

MS includes central obesity, dyslipidemia, high blood 
pressure (BP), and insulin resistance. 10 12 ' Recent epidemiologic 
studies reported that lower SES correlated with a higher 
prevalence of MS. The 'Whitehall II study' a prospective study 
over 15 years reported that lower SES increased the incidence 
of MS 3 to 5 times, in both men and women. 13 ' FRS > 10%, 
including age, total cholesterol, smoking, high density lipoprotein 
(HDL) -cholesterol, and systolic blood pressure (SBP) were 
known to evaluate the risk of CVD incidence within 10 years. A 
prospective study showed that higher SES reduced the risks of 
FRS > 10% and FRS > 20% by 6% and 13%, respectively. 14 ' In the 
Framingham cohort, lower SES was reported to increase the risk 
of CVD by 1.82 (adjusted 1.29) times. 15 ' 

The association between SES and health quality have been 
widely studied in western countries. 16 ' However, in Korea, such 
studies have been limited, 17 " 20 ' especially in clinical fields with 
SES utilized as a covariant variable. 21 " 23 ' The present study was 
conducted utilizing SES as an independent variable to investigate 
the association between SES and CVD risk. 

METHODS 



1. Study Population 

The study population participated in the 'health checkup 
program of the National Health Insurance Corporation' of Daegu 
Catholic University Hospital, from April to December, 2009. 
Health interview was performed by a trained interviewer using 
a well-established questionnaire to determine SES and health 
behaviors (smoking, drinking, and physical activity) . We analyzed 
2,180 persons (636 for men and 1,546 for women) among 
2,286 participants, and 116 persons were excluded (inadequate 
response 83 persons and deleted data 33 persons). 



2. Health Interview and Anthropometry 

We interviewed demographic factors including age, education, 
and personal disease history Life style factors included smoking, 
drinking, and regular exercise. Smoking status was classified as 
a "smoker" (including current smoker and past smoker) when 
the amount of whole-life smoking included over 100 cigarettes. 
When the drinking frequency of the study population was 
more than 1 time per 1 month, the participant was classified as 
a drinker. Also, exercise was categorized as "regular" when the 
frequency of moderate and vigorous exercise was more than 2 to 
3 times per week. 

Anthropometric measurements included height, weight, 
and waist circumference. Height and weight were measured with 
the subject standing barefoot in light clothes (body mass index, 
BMI [kg/m 2 ]). Waist circumference was measured at the mid- 
point between the 12th rib and right anterior iliac spine. BP 
was measured using an automatic sphygmomanometer on the 
right arm in sitting position after 5 minutes resting, and average 
value of SBP and diastolic blood pressure (DBP) was acquired 
after repeated measurement. Blood samples were collected after 
overnight fasting to measure fasting blood sugar, triglyceride 
(TG), total cholesterol, HDL -cholesterol, and high-sensitivity 
C -reactive protein. 

3. Socioeconomic Status 

Referencing KIHASA reports, 4 ' we classified SES into 
2-dimensions. The first was education (< 12, 12-15, and > 15 
years) and the other was house income (< 1,000,000, 1,000,000- 
3,000,000, and > 3,000,000 won). We divided into 3 groups: the 
higher SES belongs to highest education and house-income and 
the lower SES belongs to lowest education and house-income. 
The others were middle SES. The proportion of higher, middle, 
and lower SES was 12.0%, 73.7%, and 14.3%, respectively. 

4. Metabolic Syndrome 

MS was defined according to the modified National 
Cholesterol Education Program Adult Treatment Panel-Ill 
(NCEP-ATP in). 24 ' Subjects with three or more of the following 
criteria were classified as having MS: l) waist circumference 
> 90 cm in men or > 80 cm in women, 2) TG > 150 mg/dL 
or medication, 3) HDL -cholesterol < 40 mg/ dL in men or in 
women < 50 mg/ dL in women or medication, 4) BP > 130 mm 
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Hg systolic or > 85 mm Hg diastolic or medication, and 5) fasting 
blood sugar > 1 10 mg/ dL or medication. 

5. Framingham Risk Score > 10% 

We used Framingham risk scoring to derive the 10-year 
risk (FRS > 10%) of CVD. FRS > 10% included age, sex, total 
cholesterol, smoking status, SBP, use of hypertensive agents, 
family history of premature coronary heart disease, and coronary 
heart disease equivalents (stroke and diabetes). 25 ' According to 
the 'Framingham risk scoring model' participants were divided 
into higher CVD risk (FRS > 10%) and lower CVD risk (FRS < 
10%) groups. 

6. Statistical Analysis 

Data were analyzed using SPSS ver. 18.0 (SPSS Inc., Chicago, 
IL, USA) and significance was designated as P < 0.05. General 
characteristics were evaluated by SES and gender using a chi- 
square test, analysis of variance, and t-test. The relationship 
between SES and health behaviors was analyzed through logistic 
regression, with age, smoking, drinking, and exercise as covariates. 
We performed logistic regressions to investigate the association 
between SES and MS (covariates were age, drinking, smoking, 
and exercise), and SES and FRS > 10% (covariates were drinking, 
smoking, and exercise). 

RESULTS 



1. General Characteristics According to 
Socioeconomic State 

Among the study population, the proportion of higher, 
middle, and lower SES persons was 12.0% (259 persons), 73.7% 
(1,610 persons), and 14.3% (311 persons), respectively. The 
levels of SES were inversely related with age, and male participants 
were older and smoked and drank more heavily than female 
participants (P < 0.001). For men, the SES level was inversely 
related with drinking and non-regular exercise, but not smoking, 
for women however, non-regular exercise was inversely related 
with SES level. In both men and women, SES level were inversely 
related with SBP and DBP In women, waist, HDL-cholesterol, 
triglyceride, and BMI were inversely related with SES level, but 
not significantly in men. Regarding disease history for men, SES 



levels were inversely related with prevalence of hypertension. 
For women, SES level were inversely related with prevalence of 
hypertension and diabetes. 

The prevalence of MS was inversely associated with SES level, 
both men and women. For men, the prevalence of MS by SES 
level was 21.2% in higher SES, 31.6% in middle SES, and 40.6% in 
lower SES, and was 8.2% in higher SES, 19.4% in middle SES, and 
38.5% in lower SES for women. Specifically, in lower SES, gender 
difference in the prevalence of MS disappeared. It has been shown 
that the prevalence of FRS > 10% was inversely associated with 
SES level. For men, the prevalence of FRS > 10% by SES level was 
43.3% in higher SES, 65.7% in middle SES, and 67.3% in lower 
SES, and 7.1% in higher SES, 19.4% in middle SES, and 40.6% 
in lower SES for women. Gender difference in the prevalence of 
FRS > 10% was thus constant in each SES level (Table l). 

2. Health Behaviors According to Socioeconomic 
State 

We analyzed the association between SES and health 
behaviors. After covariates (age, regular exercise, drinking, and 
smoking) were modified for men, the odds ratios (ORs) of 
non-regular exercise decreased with SES level as follows: 7.74 
(confidence interval [CI], 3.61 to 16.60) in lower SES, 2.6 (CI, 
1.62 to 4.47) in middle SES, and 1.0 in higher SES. In women, 
ORs were 2.77 (CI, 1.15 to 2.55) in lower SES, 1.72 (CI, 1.00 to 
1.96) in middle SES, and 1.0 in higher SES. The ORs for drinking 
also decreased with SES level as follows: 1.56 (CI, 1.07 to 2.29) 
in lower SES, 1.35 (CI, 0.82 to 2.22) in middle SES, and 1.0 in 
higher SES, but were not significant for men (Table 2). 

3. Prevalence of Metabolic Syndrome According 
to Socioeconomic State 

There were gender differences among SES level: in men, the 
proportion of higher SES was 16.2%, middle SES was 75.3%, and 
lower SES was 8.5%, while in women the proportion was 10.9%, 
73.4%, and 16.7%, respectively. 

Table 3 shows the ORs for the association between SES and 
MS in men and women using a logistic model. Model I shows 
estimates of the association between SES level and MS without 
adjustment. For men, ORs for MS according to SES level were 1 .0 
in higher SES, 1 .90 (CI, 1 .3 1 to 2.80) in middle SES, and 3.98 (CI, 
2.62 to 6.06) in lower SES. In women, the ORs were 1.0 in higher 
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Table 2. OR and 95% CI from logistic regression for the association between SES and risk behaviors according to gender 



Variable 




Men 




Women 




OR (95% CI) 


P-trend 


OR (95% CI) 


P-trend 


Regular exercise by SES* 


Unadjusted 


Low 


4.22 (2.10-8.50) 


<0.001 


1.73 (1.16-2.58) 


0.03 




Middle 


1.93 (1.26-3.04) 




1.40 (1.00-1.96) 






High 


1 




1 




Adjusted 


Low 


7.74 (3.61-16.60) 


<0.001 


2.77 (1.15-2.55) 


<0.001 




Middle 


2.60 (1.62-4.47) 




1.72 (1.00-1.96) 






High 


1 




1 




Smoking by SES* 


Unadjusted 


Low 


1.66 (0.74-3.73) 


0.29 


1.87 (0.67-5.26) 


0.38 




Middle 


0.97 (0.60-1.56) 




1.30 (0.51-3.31) 






High 


1 




1 




Adjusted 


Low 


1.56 (0.68-3.56) 


0.24 


2.60 (0.70-5.69) 


0.12 




Middle 


0.94 (0.58-1.53) 




1.32 (0.46-3.09) 






High 


1 




1 




Drinking by SES* 


Unadjusted 


Low 


0.88 (0.41-1.88) 


0.93 


0.65 (0.42-1.02) 


0.03 




Middle 


0.75 (0.56-1.52) 




1.10 (0.77-1.58) 






High 


1 




1 




Adjusted 


Low 


0.87 (0.40-1.88) 


0.97 


1.56 (1.07-2.29) 


0.04 




Middle 


0.95 (0.57-1.58) 




1.35 (0.82-2.22) 






High 






1 





OR: odds ratio, CI: confidence interval, SES: socioeconomic status. 

'Adjusted for age, alcohol intake, and smoking. Adjusted for age, alcohol intake, and exercise. *Adjusted for age, exercise, and smoking. 



SES, 2.68 (CI, 1.49 to 4.81) in middle SES, and 6.97 (CI, 3.75 to 
12.96) in lower SES. Model II was been adjusted for covariates 
(age, smoking, drinking, and exercise). For men, the ORs were 1.0 
in higher SES, 1.41 (CI, 0.83 to 2.38) in middle SES, and 1.50 (CI, 
0.69 to 3.27) in lower SES. In women, ORs were 2.81 (CI, 1.46 to 
5.43) in lower SES, 1.74 (CI, 0.95 to 3.18) in middle SES, and 1.0 
in higher SES. 

4. Prevalence of Framingham Risk Score > 10% 
According to Socioeconomic State 

For men, ORs for the association between SES level and FRS 
> 10% were 1.0 in higher SES, 2.52 (CI, 1.63 to 3.88) in middle 
SES, and 2.70 (CI, 1.36 to 5.34) in lower SES without adjustment 



(model I). After adjustment of covariates (smoking, drinking, and 
exercise), the ORs for FRS > 10% were 1.0 in higher SES, 2.86 
(CI, 1.35 to 6.08) in middle SES, and 3.12 (CI, 1.94 to 5.00 in 
lower SES (model II). For women, the ORs for FRS > 10% were 
1.0 in higher SES, 3.13 (CI, 1.66 to 5.88) in middle SES, and 8.87 
(CI, 4.57 to 17.20 in lower SES without adjustment (model I). 
After adjustment of covariates, ORs (CI) for FRS > 10% were 1.0 
in higher SES, 3.24 (CI, 1.71 to 6.12) in middle SES, and 8.80 (CI, 
4.50 to 17.23) in lower SES (model II) (Table 3). 
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Table 3. OR and 95% CI from logistic regression for the association between SES and cardiovascular disease risk (MS and FRS >10%) 
according to gender 



Variable 




Men 




Women 




OR (95% CI) 


P-trend 


OR (95% CD 


P-trend 


MS by SES* 


Unadjusted 


Low 


3.98 (2.62-6.06) 


0.03 


6.97 (3.75-12.96) 


< 0.001 




Middle 


1.90 (1.31-2.80) 




2.68 (1.49-4.81) 






High 


1 




1 




Adjusted 


Low 


1.50 (0.69-3.27) 


0.42 


2.81 (1.46-5.43) 


< 0.001 




Middle 


1.41 (0.83-2.38) 




1.74 (0.95-3.18) 






High 


1 




1 




FRS > 10% by SES* 


Unadjusted 


Low 


2.70 (1.36-5.34) 


< 0.001 


8.87 (4.57-17.20) 


< 0.001 




Middle 


2.52 (1.63-3.88) 




3.13 (1.66-5.88) 






High 


1 




1 




Adjusted 


Low 


3.12(1.94-5.00) 


<0.001 


8.80 (4.50-17.23) 


< 0.001 




Middle 


2.86 (1.35-6.08) 




3.24 (1.71-6.12) 






High 


1 




1 





OR: odds ratio, CI: confidence interval, SES: socioeconomic status, MS: metabolic syndrome, FRS: Framing risk score. 
*Adjusted for age, alcohol intake, smoking, and exercise. f Adjusted for alcohol intake, smoking, and exercise. 



DISCUSSION 

The present study showed a linear, inverse relationship 
between SES level and CVD risks such as MS and FRS > 10%. 
Lower SES increased the risk of CVD. For men, the relationship 
between MS and SES was not significant although the OR for MS 
was increased. In women, however, there was a significant inverse 
relationship between MS and SES. 

For men and women, FRS > 10% was inversely related with 
SES and the inverse relationship was much stronger for women 
than men. This result could be interpreted as poor SES conditions 
impacting women more strongly than men. It was similar to 
studies of chronic diseases in England and Sweden which 
reported ORs of CVD in social class V compared with class I as 
2.65 in England and 1.5 in Sweden. 26 ' 

Health behaviors have been reported to be associated with 
SES in many studies. In these studies, the ORs of poor health 
behaviors increased for lower SES groups: for example, lower SES 
groups showed a tendency to smoke and to exercise less regularly. 
In contrast, the relationship was reported insignificant in domestic 



studies. 17 ' 18 ' SES affected health behaviors directly. 18 ' Poor 
health behaviors such as diet, smoking, leisure time, and heavy 
drinking, could be well explained by lower social class, showing 
direct dependence on economic, material, and psychosocial 
conditions. 27 ' 

In this study, the relationship between SES and MS was 
significant only in women, which was consistent with other 
studies. Many other studies also showed that lower levels of 
education had increased the ORs of MS for women, but not for 
men. 19,28,29 ' House income was reported as inversely related with 
the prevalence of type II diabetes in women. 30 ' Further domestic 
studies also reported lower SES increased MS in women but not 

21) 

in men. 

This study showed FRS > 10% was associated with SES both 
in women and men and FRS > 10% was more sensitive than MS 
as a surrogate indicator of CVD risk, especially in men. This may 
be explained by the fact that FRS > 10% accounts for age, disease 
history of CVD, total cholesterol, and smoking, while MS does 
not. Male participants in this study were older and had higher 
rates of smoking, myocardial infarction, and stroke incidence than 
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female participants. The association between SES and the risk of 
CVD may be explained through health behaviors, obesity, and 
stress of social position. 30 ' Wardle et al. 29 ' explained economic 
deprivation partly intermediated the reciprocal association 
between SES and health behaviors through 'health related 
selection theory' and 'social causation hypothesis.' 

According to various studies, the relationship between SES 
and MS could be explained in the following ways: in animal 
models, the response of the neuroendocrine system resulted 
in hyper-excitation of the sympathetic system, hyper-secretion 
of Cortisol, and an increase in visceral fat. These changes in 
endocrine status and distribution in adipose tissue were consistent 
with the findings of MS. 31 ' In another study, subordinate rats with 
elevated levels plasma insulin and leptin displayed overeating 
behavior 31 ' 32 ' 

This study has some limitations. First, the study population 
was restricted to one university hospital, making it difficult 
to generalize. Second, we were unable to determine a causal 
relationship between SES and CVD risks because this study was 
designed as a cross-sectional study. Third, we could not avoid 
information bias because this study was based on a questionnaire. 
Forth, the ambiguities of health behaviors make it difficult to 
classify which may attenuate the difference in CVD risks by SES. 
Finally, the validity of FRS > 10% was not determined in Korean. 

Despite these limitations, this study included comprehensive 
variables such as disease histories, health behaviors, education, 
and house income, and classified SES according to education and 
income. This study was significant because it enabled us to draw 
inference on the association between SES and CVD risks. 
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